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PSYCHOLOGICAL LITERATURE. 101 

itum, and in each of which, therefore, the hereditary characters rest. 
The idioplasmic structure, then, is to be sought for in the structure of the 
nuclear gemmule. The above conclusions are much in harmony with 
many facts observed with reference to cells. Let us more especially 
recall the complicated phenomena of Karyokinesis, or indirect cell-divi- 
sion, in which we see the nuclear granules and microsomata pass through 
complex evolutions of divisions and conjugations, and, finally separate 
into two groups so as to give to each daughter cell a similar structure. 
This is especially seen in the division of tissue cells ; and Strasburger 
and others have supposed that direct division results in dissimilar cells, 
Karyokinetic, the reverse. But if we believe the different characters of 
cells in ontogenetic differentiation are due to a separation of gemmules 
into corresponding differentiated groups, we should naturally suppose 
the more complicated process to take place in the latter case. See 
Roux : Bedeutung der Kerntheilungsfiguren. Leipzig, 1883. 

Significance of sex. Nelson. See abstract, this Journal, Vol. I, p. 543. 
Nelson has given a different explanation, referring the phenomena to 
sexual processes. According to this view all reproduction is sexual, 
but accompanied by different degrees of inbreeding or crossing, — the 
gemmules being looked upon as descendants of a common ancestor just 
as are the protozoa that conjugate. 

We are now prepared to review the Pangenesis theory of Darwin. 
(Origin of Species.) The germ cells are looked upon as storehouses of 
gemmules that have come from all the cells of the body. Each sort of 
cell is supposed to have its special sort of gemmule, and these can 
indefinitely multiply their kind, and thus build up a cell, but at the 
same time there tends to be variation in their characters, not in a definite 
direction nor in response to definite stimuli, but often, of course, through 
the action of the environment when this is out of adaptation to the 
animal. 

Ontogenetic development is explained as the successive activity of 
gemmules of the ancestors, which are all represented in the germ 
cells. Cell-division, resulting in differentiated cells, is accompanied by 
a conjugation of the gemmules of the next succeeding stage with the 
gemmules that have developed into the cell protoplasm or are active in 
the preceding stage. The weak point of the theory lies here. It does 
not show how the characters of the gemmules, nor how the conjugation 
of the gemmules, effect the evolution of the so differentiated cells. We 
should also expect, if the cells are giving off gemmules, that inoccula- 
tion with the blood of a different animal would be the equivalent of a 
crossing or fertilization, but Galton's experiments in this direction gave 
negative results. These experiments, it seems to us, have too hastily 
been taken to disprove the theory ; they appear to give negative proof 
only. Another objection to the theory has been, that the number of 
gemmules that must be gathered in an egg must in the higher animals 
be practically so great as to be unthinkable. 

The Law of Heredity. W. K. Brooks. Baltimore, 1883. 

To reduce the number of gemmule3 needed was the aim of Brooks. If 
it were not for the fact of variation we could get along with a few 

femmules, for then we need not gather up the gemmules from the body, 
ecause the germ cells of the offspring are the descendants of the egg 
of the parent, (true of all tissue cells) and of course have the structure 
of the ancestral germ cell. If now we suppose that gemmules are given 
off by cells only when a special stimulus is received, as (e. g., when the 
environment calls for better adaptation) then these gemmules will vary 
from their like in the egg and will hybridize the latter, and thus produce 



